The supporting information contains 11 pages with following information: the chemical model (Table S1 ); the simulated concentration of dissolved oxygen during an experiment (Fig. S1) ; atmospheric CSTR simulated SOA yields (Fig. S2) ; oligomer distributions for simulated SOA yields (Fig. S3) .
a Trans = Transmittance = 10
; * = radical (e.g., glyoxal* = glyoxal radical); * n = radical type n (e.g., GLYCOLAC* 1 = glycolic acid radical type 1); O* (or *O) = alkoxy radical ; OO* (or *OO) = peroxy radical; CnD = C n dimer or carboxylic acid oligomer (e.g., C4D = C 4 dimer or C 4 carboxylic acid oligomer); X g = X in the gas phase (e.g., O 2g = O 2 in the gas phase); MGLY = methylglyoxal, PYRAC = pyruvic acid, GLYAC = glyoxylic acid, GLYCOL = glycolaldehyde, GLYCOLAC = glycolic acid, LA = lactic acid, MOXLAC = mesoxalic acid, OXLAC = oxalic acid; n = n th order; K eq = the equilibrium constant (M), k r = the reverse rate constant for corresponding K eq ., Thus, the forward rate constant can be calculated by K eq × k r ; (g) = in the gas phase; I (= the decomposition rate constant from alkoxy radicals) = 5e6 s -1 for ~10 µM acetic acid/methylglyoxal, 8e6 s -1 for ~10 2 µM acetic acid/methylglyoxal, and 2e7 s 
